A 69-year-old man on maintenance dialysis underwent endovascular therapy for a refractory wound due to critical limb ischemia in the popliteal and below-knee arteries. Because of bulky calcified nodules projecting into the popliteal artery, conventional balloon angioplasty alone did not seem to provide a sufficient lumen area, and we ablated the calcified nodules by using myocardial biopsy forceps for lesion preparation. Under roadmap guidance, we repeated ablation 39 times to carefully tear off the bulky calcified nodules, and subsequently performed balloon angioplasty in the popliteal artery. Neither flow-limiting dissection nor perforation occurred, and a sufficient lumen area was obtained. After treatment of the popliteal artery, conventional endovascular therapy was performed in the below-knee arteries. One month later, the wound was fully epithelialized. We report a case of critical limb ischemia with calcified nodules projecting into the popliteal artery, in which the use of myocardial biopsy forceps led to good results. (Int Heart J 2018; 59: 660-663) 
ndovascular therapy is widely accepted as a treatment of peripheral artery disease with femoropopliteal lesions. 1, 2) The treatment of severely calcified lesions, however, remains challenging in terms of lesion modification and long-term patency, and atherectomy devicesreported to be effective 3) are currently unavailable in Japan. We report a case of critical limb ischemia with calcified nodules projecting into the popliteal artery that was successfully treated by using myocardial biopsy forceps.
Case Report
A 69-year-old man was admitted for peripheral artery disease presenting as critical limb ischemia (Rutherford class 5). His left toe was gangrenous and was infected. He was on maintenance dialysis and had a past history of coronary artery bypass grafting.
Angiography showed severe stenoses in the superficial femoral, popliteal, and below-knee arteries. After endovascular therapy for superficial femoral artery lesions, minor amputation was performed. Because the edge of the transmetatarsal amputation did not fully heal ( Figure 1A ), additional endovascular therapy for the popliteal and below-knee artery lesions was performed. Surgical procedure was not considered to be suitable because of the risk of general anesthesia due to severe chronic obstructive pulmonary disease.
Angiography and ultrasonography showed bulky calcified nodules projecting into the popliteal artery ( Figures  2, 3A) . The anterior tibial and peroneal arteries were occluded, and the posterior tibial artery alone was free from stenosis ( Figure 6A ).
Initially, we treated the popliteal artery lesion. Because conventional balloon angioplasty alone did not seem to provide the initial optimal dilation, ablation using myocardial biopsy forceps (Cordis, Miami Lakes, FL, USA) ( Figure 4B ) was performed. A 6Fr guiding-sheath was antegradely inserted from the ipsilateral side, and biopsy forceps were advanced to the popliteal artery lesion. The calcified nodules were carefully ablated under the roadmap functionality (RoadmapPro, Philips Healthcare, Best, The Netherlands) guidance to avoid vessel wall perforation ( Figure 5 ). Additionally, contrast medium was injected at intervals to obtain clear images in order to avoid perforation. For the purpose of distal protection, Filtrap embolic protection filter (Nipro, Osaka, Japan) was deployed at the distal portion of the target lesion during the procedure. Ablation was performed 39 times in total ( Figure 4A ) followed by balloon angioplasty using a 5.0-mm semicompliant balloon catheter. Neither flow-limiting dissection nor perforation occurred after the procedure, and a sufficient lumen area was obtained ( Figure 3B ).
After ablation using biopsy forceps, passing a 0.014-inch hard wire through the anterior and posterior tibial ar-CALCIFIED NODULES TREATED BY USING BIOPSY FORCEPS teries, we performed conventional balloon angioplasty, which markedly improved blood flow without any flowlimiting dissection ( Figure 6B) . No distal embolism due to ablation of calcified nodules was observed in the belowknee artery. One month later, his wound was fully epithelialized ( Figure 1B) .
Discussion
Conventional balloon angioplasty is occasionally not sufficiently effective for the treatment of calcified lesions, especially those in the popliteal artery. We experienced a case of bulky calcified nodules projecting into the popliteal artery and successfully ablated them by using myocardial biopsy forceps.
A rotational atherectomy device such as Jetstream Navitus system (Bayer Health Care, Whippany, NJ, USA) 4) and a directional cutting device such as SilverHawk catheter (Covidien, Plymouth, MN, USA) 5) are effective, but are currently unavailable in Japan. Also, atherectomy devices sometimes slip in eccentric calcified lesions or do not work sufficiently in very severely calcified lesions. 6 ) Treatment using biopsy forceps may be an alternative for lesions that cannot be treated using the abovementioned atherectomy devices. In addition, it is important to note that our method includes an off-label use of treatment devices.
When using biopsy forceps to treat calcified lesions, the two major risks are perforation and distal embolism. Although no complication occurred in this case, prevention and early detection of complications are important. To avoid perforation, the biopsy forceps should be pulled with great caution so as not to damage the vessel wall. In this case, ablation of the calcified nodules was performed under roadmap guidance which clearly showed the motions of background images and the vessel wall being pulled by the biopsy forceps. While conventional angiographic guidance requires a large amount of contrast medium to observe vessel wall motion, roadmap guidance requires a much smaller amount, and the amount used in this procedure was only 72 cc.
Moreover, the use of biopsy forceps might have the potential to become a method for retrieving thrombi or a bail-out technique for a crucial situation such as a guidewire or a balloon being split or entrapped. To the best of our knowledge, only one case of an effective use of biopsy forceps as a bail-out technique has been reported so far, 7) and therefore further investigation is needed.
Conclusion
We described a case of critical limb ischemia with calcified nodules projecting into the popliteal artery that was successfully treated by the use of myocardial biopsy forceps.
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